In vitro synergism of 4-hydroperoxycyclophosphamide and cisplatin: relevance for bone marrow purging.
Autologous bone marrow transplantation with 4-hydroperoxycyclophosphamide (4-HC)-purged bone marrow gives long-term remission in almost half of relapsed acute nonlymphocytic leukemia and non-Hodgkin's lymphoma patients, but relapse of disease is the main cause of failure, suggesting ineffective purging in some cases. Cisplatin (CP) has activity against a variety of human tumors and is not commonly used for initial therapy of leukemia and lymphoma. Using established human leukemia cell lines, combinations of 4-HC and CP were investigated as a potential regimen for improving the ex vivo removal of leukemia cells from bone marrow. The cell lines (K-562 and Raji) were incubated for 1 (4-HC) or 4 h (CP), washed, and assayed for inhibition of colony formation in semisolid media. In both cell lines, CP (4h) was more potent than 4-HC (1 h). Combinations of the drugs in various molar ratios were studied after the cells were sequentially incubated with 4-HC and CP. The effects of the drugs were analyzed using the multiple drug-effect analysis of Chou and Talalay. Analysis of data on in vitro inhibition of colony formation suggested that all combinations studied were synergistic in both cell lines, with the greatest synergism being found in the Raji cell line. In addition, for K-562 cells we could detect at least a 4.6 log reduction in cloning with the CP:4-HC combination (1:10 molar ratio). We conclude that CP is a potential candidate in drug combinations for ex vivo bone marrow purging because of its high potency against human leukemia cell lines, its synergistic activity in combination with 4-HC, and its ability to reduce a high tumor burden when combined with 4-HC.